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Six-Spined Engraver Beetle

William M. Ciesla®

Ips calligraphus (Germar) is
one of the largest beetles of the
genus Ips native to North
America. It is easily recognized
because it is the only species
found in the United States and
Canada with six spines on the
outer declining margins of each
wing cover. All other species
have fewer than six spines. This
insect has no universally applied
common name but has been re-
ferred to as the ‘“six-spined en-
graver” or ‘“coarse-writing en-
graver.” In the southeastern
United States, where it is the
largest of three indigenous spe-
cies of Ips, it is simply known as
“big Ips.”

This insect is normally a sec-
ondary invader that breeds in
fresh logging slash or trees that
have been windthrown, struck by
lightning, or attacked by more
aggressive species such as the
southern pine bettle, Dendroc-
tonus frontalis Zimmerman. How-
ever, Ips calligraphus can become
an aggressive tree killer when
fresh slash from logging and
thinning operations or natural
disasters provides an abundance
of breeding sites where the beetle
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can build up to epidemic propor-
tions and subsequently attack and
kill apparently healthy trees (fig.
1). Flooding, prolonged dry peri-
ods, wildfire, and occasionally, in-
sect defoliation can predispose
trees to attack (fig. 2). An out-
break of a pine looper, Phaeoura
mexicanaria. (Grote) caused se-
vere defoliation of ponderosa
pine forests in southeastern Mon-
tana in 1969 and 1970. The pine
engraver Ips pini (Say) and Ips
calligraphus invaded these weak-
ened trees and killed an average
of 63 trees of above 5 inches in
diameter per acre.

Distribution and Hosts

Two subspecies of I. calli-
graphus are recognized—I. calli-
graphus calligraphus, which is
widely distributed in the eastern
United States and Canada, and
the larger 1. calligrapbus pon-
derosae, which is founa in por-
tions of Arizona, Colorado, Mon-
tana, Nebraska, New Mexico,
South Dakota, Utah, and Wyom-
ing (fig. 3). An isolated popula-
tion of I. calligraphus calli-
graphus in California is appar-
ently a result of accidental intro-
duction.

In the northeastern United
States and adjacent Canada, east-
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Figure 1.—Windthrown longleaf pines provide host material for population buildup
and subsequent invasion of standing trees by Ips calligraphus.
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Figure 2.—Heavy defoliation of ponderosa pine by a looper, Phaeoura mexicanaria,
weakens trees and increases their susceptibility to Ips attack.
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Figure 3.—Approximate distribution of
Ips calligraphus in North America.

ern white pine (Pinus strobus
L.), red pine (P. resinosa Ait.),
and pitch pine (P. rigida Mill.)
are attacked by Ips calligraphus.
Virginia pine (P. wvirginiana
Mill.), shortleaf pine (P. echi-
nata Mill.), loblolly pine (P.
taeda L.), longleaf pine (P.
palustris Mill.), slash pine (P.
elliottii Engelm.), and spruce
pine (P. glabra Walt.) are hosts
in the middle Atlantic and south-
eastern United States. In the
West, ponderosa pine (P. pon-
derosa Laws), limber pine (P.
flexilis Laws), and Digger pine
(P. sabiniana Dougl.) serve as
hosts.

Evidence of Infestation

The presence of reddish-brown
boring dust in bark crevices of
fresh slash or standing trees is
usually the most reliable out-
ward indicator of attack. Boring
dust is usually found in distinct
piles marking the location of in-
dividual attacks on logging slash
or windthrow. Occasionally yel-
lowish to reddish-brown pitch
tubes may be found on standing
trees. Trees that are successfully
attacked are inoculated with blue-

staining fungi and ultimately die.
Under normal conditions infesta-
tions can be readily detected by
aerial or ground surveys as the
foliage begins to change from
green to red. Fading foliage is
not a reliable indicator of infes-
tation, however, when prior foli-
age damage such as insect de-
foliation or wind damage has oc-
curred.

Description of Stages

Ips calligraphus passes through
four distinet stages in its life
history: egg, larva, pupa, and
adult. Eggs are ovoid and pearly
white in color. These hatch into
yellowish-white legless larvae
with amber-colored head cap-
sules. Larvae transform into
white pupae and subsequently
into adults. Adults range in
length from 4 to 6 mm.; they are
light brown or tan in color at
first, but darken as they mature.
The most distinguishing feature
of the adult is the presence of six
spines on the elytral declivity
(fig. 4). Males have a somewhat
coarser sculpturing on the body
and greater development of spines
than do females.
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Figure 4.—Ips calligraphus adult.



Life History and Habits

Males initiate attacks in suit-
able host material and construct
a large nuptial chamber in the
cambium layer. The male is
joined by three to six females and
mating takes place in the nuptial
chamber. Each female then con-
structs her own egg gallery and
deposits eggs on either side of
the gallery, often resulting in a
“Y” or “H” shaped gallery pat-
tern (fig. 5). Egg galleries range
from 25 to 38 c¢m. in length and
deeply score the xylem tissue. A
single female may lay up to 100

eggs.
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Figure 5.—Galleries of Ips calligraphus
in ponderosa pine.

Eggs hatch in several days
and larvae begin construction of
individual feeding galleries per-
pendicular to the egg gallery. The
larvae pass through three dis-
tinct growth phases called “in-
stars.” The advent of each instar
results in a distinct widening of
the larval feeding gallery. Upon
completion of feeding the larvae
enlarge the feeding gallery to
form chambers where they pu-
pate and transform into adults.
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Time required to complete a
generation varies throughout the
range of the insect and with the
time of year. In the southeastern
United States, in summer, 25
days on the average are required
to complete a generation; in the
mountaing of California approxi-
mately 40 days are required. The
number of generations per year
also varies with location. Six or
more generations can occur an-
nually in the southeastern United
States. Four generations have
been revorted for California, and
two to three generations per year
are believed to occur in the
Rocky Mountains. Larvae, pupae,
and adults overwinter under the
bark of infested trees or logs.

Ips calligraphus prefers the
thicker barked, deeply fissured,
larger stems. On small trees it
usually confines its attack to the
lower bole. However, it will at-
tack the entire bole and occasion-
ally the limbs of large trees. It
is frequently associated with
other bark beetles, some of which
attack trees or fresh logs simul-
taneously. In the southeastern
United States, it is associated
with two other species of Ips—I.
avulsus (Eich.) and I. grandi-
collis (Eich.)—the southern pine
beetle, Dendroctonus frontalis
Zimmerman, and the black tur-
pentine beetle, Dendroctonus tere-
brans (Oliver). The pine en-
graver beetle, Ips pini (Say);
mountain pine beetle, D. ponder-
osae Hopk.; and red turpentine
beetle, D. wvalens LeConte, are
common associates of this beetle
in the Northern Rocky Moun-
tains. In California its galleries
are often intermixed with those
of the western pine beetle, D.
brevicomis LeConte; the Cali-
fornia five-spined engraver, Ips
paraconfusus Lanier; I. latidens
LeConte; and the California flat-
headed borer, Melanophila cali-
fornica Van Dyke.



Natural Control

Parasitic wasps and preda-
ceous beetles and flies undoubted-
ly exert some influence on the
population dynamics of Ips calli-
graphus. Woodpeckers frequently
remove portions of infested bark
in search of larvae, pupae, and
callow adults particularly during
the winter months. Fungi are oc-
cagionally found in egg and larval
galleries and pupal cells and may
cause some brood mortality.

Lack of suitable host material
is the most significant factor
regulating population levels of Ips
calligraphus. Return to normal
moisture conditions following
prolonged drought restores tree
vigor and increases resistance to
attacks. Gradual deterioration of
logging slash or windthrow
makes it unsuitable for brood
production.

Prevention

Good sound cultural practices
can minimize the amount of ma-
terial suitable for attack and
brood production. Some sug-
gested preventative measures
are:

1. Scatter logging slash to per-
mit rapid drying following thin-
nings or other intermediate cut-
ting operations. Avoid piling
fresh slash adjacent to standing
trees.

2. Railroad sidings and other
gstorage areas for pine sawlogs
and pulpwood often serve as fo-
cal points for infestations. Avoid
prolonged storage of this mate-
rial in or near wooded area, par-
ticularly during the hot summer
months when the life cycle of this
insect is shortened.

3. Destroy bark slabs by burn-
ing or chipping at sawmill sites.
This is especially important for
portable sawmills which often op-
erate within forested areas. If de-
barking equipment is available

and prolonged storage in the mill
yard is anticipated, debark logs
prior to storage. Continuous
water sprays are also effective in
preventing attacks in decked logs
or pulpwood.

4. Do not stack green pine fire-
wood in forested areas. This
serves as an immediate source
of infestation.

5. Avoid trimming along
power lines and other rights-of-
way, running logging equipment
over root systems of residual
trees, or other practices which
may injure trees during periods
of hot dry weather. Resin exu-
dations from fresh wounds may
serve as attractant sources for
attack.

Direct Controls

Infestations resulting from
natural disasters, prolonged
drought, or defoliation may occur
in spite of sound forest manage-
ment. Removal of infested and
damaged trees by commercial
timber sales is an economical and
effective means of minimizing
losses to the forest. When exten-
sive damage, such as that caused
by hurricanes, occurs over thou-
sands of acres of timberlands,
salvage programs with State
Forestry agencies, the USDA
Forest Service, private industry,
and forest landowners participat-
ing are essential to recover losses
and reduce amount of material
favorable for invasion by Ips
calligraphus and other bark
beetles.

Chemical control of infesta-
tions is impractical because of
the relatively short life cycle of
Ips calligraphus and the difficulty
of detecting infestations in for-
ested areas.
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Pesticide-Information Disclaimer

This page has been added; it is not part
of the original publication.
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This USDA Forest Service Forest Pest Leaflet (FPL) or Forest
Insect & Disease Leaflet (FIDL) - both representing the same
publication series - has been reproduced in whole from the original
publication as a service of the Montana Department of Natural
Resources and Conservation (DNRC) Forest Pest Management
program. Both FPLs and FIDLs contain useful and pertinent
information on forest insect and disease biology, identification, life
cycles, hosts, distribution, and potential management options.

Some FPLs and FIDLs, however, discuss and (or) recommend
pesticides that are no longer registered with the U.S.
Environmental Protection Agency or are no longer available for
use by the general public. Use of these pesticides is neither
recommended nor endorsed by the Montana DNRC.

Before using any pesticide be sure to consult either a forest health
specialist; state extension agent; your state’s Departments of
Agriculture, Natural Resources, or Forestry; or other qualified
professional or agency with any questions on current pesticide
recommendations for forest insects and diseases.






